The Virtual Laboratory Concept

Hemote Microscopy




presently equipped. It is also one of the most difficult instruments to control from an
external computer, because transmission electron microscopy typically requires a large
number of precise adjustments and alignments by the operator for proper development
of the image. In turn, enabling these adjustments from a computer requires a large
number of programming steps. Via a scripting language, a large number of programs for
computer control have been successfully integrated into the software provided by the
manufacturer of the digital camera we use to record images from the microscope. We
can now control all of the microscope lenses and deflectors from a standard Macintosh
computer, and have automated some of these functions to further facilitate operation of
the microscope. As an example, an operator would usually have to make changes in the
illuminating beam every time the magnification was changed, so that the image would
remain at a roughly constant brightness. Under computer control, the brightness is
automatically controlled as magnification is changed, which simplifies the operation.

The User Interface

One important aspect of our implementation of remote microscopy is the user or client
interface. All that is required is an inexpensive commercially available program from
Farallon called Timbuktu Pro, which allows the remote computer to mirror the operation
of the local computer. Thus the remote operator sees on his computer screen the
identical program being run on the local computer, and can in fact run that program to
collect images in the same way the local operator runs the program. He or she can see
the digital images as they are collected locally, and these images can be transferred to
his remote computer as final, full resolution images using the network connection. The
same remote presence can be generated using web page tools such hypertext markup
language (html, not to be confused with the High Temperature Materials Laboratory—
HTML) and associated subprograms. Either method of client remote operation can be
done from a PC (Macintosh, DEC) platform for under $500 for initial hardware and
software, and, using standard digital telephone service (ISDN)to provide assured
bandwidth. ISDN service is now available throughout most of the country for less than
$50 per month communications cost.

The details of remote control of our microscopes, hardware and software, and
consequences for our user programs are presented on the poster. Using a desk top
computer and a digital telephone line, the Hitachi HF-2000 in the HTML will be remotely
operated from the lobby of the Ritz Carlton in Dearborn.



